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  Dedicated to Jon Greenberg (1956–1993)


  This beloved ACT UP comrade first articulated to me the idea of peaceful coexistence with microbes rather than warfare.

  I honor Jon and all our fellow skeptics, rebels, and iconoclasts who question prevailing wisdom and authority. Believe in the future and keep change fermenting.
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  foreword


  The process of fermenting foods—to preserve them and to make them more digestible and more nutritious—is as old as humanity. From the tropics—where cassava is thrown into a hole in the ground to allow it to soften and sweeten—to the Arctic—where fish are customarily eaten “rotten” to the consistency of ice cream—fermented foods are valued for their health-giving properties and for their complex tastes.


  Unfortunately, fermented foods have largely disappeared from the Western diet, much to the detriment of our health and economy. Fermented foods are a powerful aid to digestion and a protection against disease. And because fermentation is, by nature, an artisanal process, the disappearance of fermented foods has hastened the centralization and industrialization of our food supply, to the detriment of small farms and local economies.


  The taste for fermented foods is usually an acquired taste. Few of us can imagine eating fermented tofu crawling with worms, which is relished in parts of Japan; or bubbly sorghum beer, smelling like the contents of your stomach, which is downed by the gallons in parts of Africa. But then, few Africans or Asians can enjoy the odiferous chunks of rotten milk (called cheese) that are so pleasing to Western palates. To those who have grown up with fermented foods, they offer the most sublime of eating experiences—and there are many that will appeal to Western tastes even without a long period of accustomization.


  In the spirit of the great reformers and artists, Sandor Katz has labored mightily to deliver this magnum opus to a population hungry for a reconnection to real food and to the process of life itself. For fermented foods are not only satisfying to eat, but also immensely satisfying to prepare. From the first successful batch of kombucha to that thrilling taste of homemade sauerkraut, the practice of fermentation is one of partnership with microscopic life. This partnership leads to a reverence for all the processes that contribute to the well-being of the human race, from the production of enzymes by invisible bacteria to the gift of milk and meat from the sacred cow.


  The science and art of fermentation is, in fact, the basis of human culture: Without culturing, there is no culture. Nations that still consume cultured foods, such as France with its wine and cheese, and Japan with its pickles and miso, are recognized as nations that have culture. Culture begins at the farm, not in the opera house, and binds a people to a land and its artisans. Many commentators have observed that America is a nation lacking culture—how can we be cultured when we eat only food that has been canned, pasteurized, and embalmed? How ironic that the road to culture in our germophobic technological society requires, first and foremost, that we enter into an alchemical relationship with bacteria and fungi, and that we bring to our tables foods and beverages prepared by the magicians, not machines.


  Wild Fermentation represents not only an effort to bring back from oblivion these treasured processes but also a road map to a better world, a world of healthy people and equitable economies, a world that especially values those iconoclastic, free-thinking individuals—so often labeled misfits—uniquely qualified to perform the alchemy of fermented foods.


  —Sally Fallon Morell


  preface to the revised edition


  This revised edition is a book I could not possibly have written when I first wrote Wild Fermentation 15 years ago, because writing this book changed my life.


  When Wild Fermentation was first published in 2003, and for a decade before, I was living in the community I refer to in these pages (where I no longer live, though I live just down the road). Wild Fermentation grew out of my experience in this community. During those many years, my days were devoted to the land and the people and the animals and the plants there, and I became a fervent student in seeking to learn the practical skills of the homestead. My exploration of fermentation emerged as an element of this.


  I also gardened. I started learning about the forest we were in, the plants I could find in it, and how to wildcraft herbs, dry them, and make tinctures. I learned to cook for large groups, and did a lot of the community food purchasing. I learned to operate a chain saw, and cut, moved, split, and burned a lot of wood. I was canning and pickling. I learned to build, and (along with others) built a house, for less than $10,000, out of mostly salvaged or locally harvested materials. I was milking goats, drinking raw goat’s milk, and making yogurt and cheese. I was baking sourdough bread. I started making sauerkraut and country wines. My fermentation obsession developed in this larger context.


  It was just a personal obsession for a while, though always shared with (some might say inflicted upon) my friends, fellow communards, neighbors, and family. I was first invited to teach a sauerkraut-making workshop in 1998 at the nearby Sequatchie Valley Institute, after which the workshop became an annual ritual. But meanwhile, I was struggling with my health. Though I had moved to Tennessee from New York City in the hope that active country living would keep me healthy, I was experiencing HIV-related symptoms and spiraling downward. After a health crisis in 1999–2000, I began taking anti-retroviral drugs, and my health stabilized and began to improve. The following year is when I originally wrote Wild Fermentation. “This project has given me back a sense of the future as expansive and full of possibilities,” I wrote. And expansive it has been! My experience since the publication of the first edition has been beyond my wildest dreams.


  What began as a series of self-organized grassroots book tours just never quite stopped, because there was so much interest, so many opportunities, and I was having so much fun. I have now taught many hundreds of workshops, at farms and farmers markets, universities, museums, and libraries, culinary schools and galleries, cafés, restaurants, breweries, wineries, community centers, conferences, festivals, private homes, and churches, in big cities and rural areas alike, mostly around the United States but increasingly beyond. I find that I have become an international teacher and lecturer on the broad topic of fermentation, just at a time when fermentation is getting hot, cited as the latest food trend as if bread, cheese, beer, wine, chocolate, coffee, yogurt, salami, vinegar, olives, sauerkraut, and kimchi hadn’t been there all along.


  In February 2015, as I embark upon this revision, I reflect upon a year that brought me to four continents, with presentations in Australia, New Zealand, Ireland, the UK, Belgium, Sweden, Canada, India, Mexico, Costa Rica, and a dozen states of the United States. I love to travel and get to see all these places and learn from them, to see fermentation in context, to be wined and dined, and to meet the wonderful and passionate people whom I do meet, everywhere. I feel lucky to be seeing the world in this extraordinary way, making so many connections, and sharing important information and skills for which people are, quite literally, hungry. I feel fulfilled to know that my books are making a difference, and to be a catalyst in a broad fermentation revival.


  And yet I cannot help but have some ambivalence. It is truly dizzying to travel so much and meet so many people. And traveling means not being at home, in the kitchen and the garden and the forest, and with my beautiful family and friends. My interest in fermentation grew out of the practicalities of living on and from the land. My life as a fermentation revivalist, and especially traveling to all these places, takes me away from all of this. As I said, this book changed my life.


  Life is full of trade-offs and I have no regrets. As a result of talking to people in so many different places about fermentation, and tasting, hearing about, and learning to make an ever-broader repertoire of ferments and variations, my experience and understanding of fermentation have been broadened and deepened immeasurably. I know a lot more now than I did in 2001 when I first wrote Wild Fermentation, and I decided that it was time to update and improve the first edition, to make it a better and clearer book of fermentation basics, informed by all that I have learned, but not including it all (for that readers can turn to The Art of Fermentation, where I go deeper into the concepts and processes).


  The book is somewhat reorganized. Many of the original recipes have been revamped or revised. Some recipes (and digressions) that now seem superfluous have been removed, in order to make space for others that are more relevant. I hope that this book contains the information you are looking for, and helps empower you to feel confident to experiment in the realm of fermentation. Welcome to the fermentation revival!
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  cultural context


  The Making of a Fermentation Fetish


  This book is my song of praise and devotion to fermentation. For me, fermentation is part health regimen, part gourmet art, part practical food preservation, part multicultural adventure, part activism, even part spiritual path as it affirms again and again the underlying interconnectedness of all. My daily routine is structured by the rhythms of these transformative life processes.


  Sometimes I feel like a mad scientist, tending to as many as a dozen different bubbly fermentation experiments at once. Sometimes I feel like a game show host: “Would you like to taste what’s in Crock Number One, or trade it for what lies buried in Crock Number Two?” Sometimes I feel like a Holy Roller evangelist, zealously spreading the word about the glorious healing powers of fermented foods. My friends tease me about my single-mindedness as they sample my fermented goodies. One friend, Dashboard, even wrote a song about my obsession:


  Come on friends and lend me an ear,


  I’ll explain the connection between wine and beer,


  And sourdough and yogurt and miso and kraut,


  What they have in common is what it’s all about.


  Oh the microorganisms,


  Oh the microorganisms . . .


  Fermentation is everywhere, always. It is an everyday miracle, the path of least resistance. Microscopic bacteria and fungi are in every breath we take and every bite we eat. Try as we may—and many do—to eradicate them with antibacterial soaps, antifungal creams, and antibiotic drugs, there is no escaping them. They are ubiquitous agents of transformation, feasting upon decaying matter, constantly shifting dynamic life forces from one miraculous and horrible creation to the next.
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  Bacteria are essential to life’s most basic processes. Organisms of every description rely upon them and other microorganisms to accomplish many aspects of self-maintenance and self-protection. We humans are in a symbiotic relationship with these single-cell life-forms and could not possibly exist without them. This microbiota, as the trillion-cell collective entity of microbes associated with each of us is known, digests food into nutrients our bodies can absorb, synthesizes essential nutrients so we don’t have to obtain them from food, protects us from potentially dangerous organisms, teaches our immune systems how to function, and regulates many of our physiological systems in ways that we are just beginning to recognize. Not only are we dependent upon microorganisms, we are their descendants: There is widespread agreement that all forms of life on Earth spring from bacterial origins. Microorganisms are our ancestors and our allies. They keep the soil fertile and are an indispensable part of the cycle of life. Without them, there could be no other life.


  Certain microorganisms can manifest extraordinary culinary transformations. Tiny beings, invisible to us, bring us compelling and varied flavors. Fermentation gives us many of our most basic staples, such as bread and cheese, and our most pleasurable treats, including chocolate, coffee, wine, and beer. Cultures around the globe enjoy countless exotic fermented delicacies. Fermentation is also used to make food more stable for storage, and more digestible and nutritious. Live, unpasteurized, fermented foods carry beneficial probiotic bacteria directly into our digestive systems, where they can help to replenish and diversify our microbiota.


  In this book, I explain simple methods for making a variety of fermented foods and beverages. Over more than two decades, I have explored and experimented widely in the realm of fermentation. I want to share what I have learned. Truth be told, I am more a generalist than an expert. The experts find my techniques primitive. Because they are. Fermentation is easy. Anyone can do it, anywhere, with the most basic tools. Humans have been fermenting longer than we’ve been writing words, making pottery, or cultivating the soil. Fermentation does not require state-of-the-art facilities, vast expertise, or laboratory conditions. You do not need to be a scientist able to distinguish specific organisms and their enzymatic transformations, nor a technician maintaining sterile environments and exact temperatures. You can do it in your kitchen using equipment you already have.


  The focus of this book is the basic processes of transformation, which mostly involve creating conditions in which naturally occurring wild organisms thrive and proliferate. Fermentation can be low-tech. These are ancient rituals that humans have been performing for many generations. They make me feel connected to the magic of the natural world, and to our ancestors, whose clever observations enable us to enjoy the benefits of these transformations.


  When I try to conjure the origin of my fascination with this natural phenomenon, it leads me to my taste buds. I have always been crazy about brined sour pickles and sauerkraut. I am a descendent of Jewish immigrants from Poland, Russia, and Lithuania. These foods and their distinctive flavors are part of my cultural heritage. In Yiddish, these sour vegetables are known as zoyers. Sour flavors from fermentation are prominent in the food of Eastern Europe (as in many regions of the world), and carried over into the distinctive culinary identity of New York City, where I grew up. We lived on the Upper West Side of Manhattan, two blocks from Zabar’s, an icon of New York food, and my family regularly feasted on their zoyers. I recently learned that Lithuanian tradition worships Roguszys, a god of pickled food. Just a couple of generations out of Eastern Europe, my taste buds still salivate at Roguszys’s temple.
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  I started experiencing and thinking about the health benefits of bacterially rich foods when I was in my mid-20s, when dietary exploration led me to macrobiotics, a dietary movement with roots in simple Japanese Zen Buddhist cuisine that emphasizes regular consumption of miso, live unpasteurized sauerkraut, and other live pickles as an aid to digestion. I began to notice that every time I ate my beloved pickles or sauerkraut I could feel my salivary glands squirt saliva—quite literally getting my digestive juices flowing.


  Unbeknownst to me as I began regularly eating live-culture ferments as a health practice, at some point I became HIV-positive; I tested positive in 1991, long before effective medical treatments were available. I was seeking strategies for resilience and survival, and nutrition became very important to me. Fermented foods made my body feel well nourished, and I became even more devoted to eating them regularly.


  I think it is imperative that I emphasize that fermented foods are not a cure for HIV or any other specific disease. They certainly may help, with many varied conditions, and people tell me all the time about their successful treatment regimes that include fermented foods and beverages. But how, in any single case, can we know whether it was fermented foods that made the difference, or a combination of factors? Who knows without controlled trials? Sadly, in our system, such trials are almost entirely profit-driven, and just not being done for traditional foods and beverages.


  As for my own health, despite my hope that good living, including but not limited to fermented foods, would keep me healthy, I’ve lived through harrowing downward spirals, as well as miraculous recoveries. I feel very lucky to be alive and relatively healthy, awed by my body’s recuperative powers. I take anti-retroviral drugs every day, but many different factors, including regular consumption of live fermented foods, contribute to my present robust and relatively energetic state. Fermented foods can improve digestion, immune function, mental health, and possibly much more, contributing in important ways to overall health even if they do not necessarily cure particular diseases.


  What drove me to finally start making sauerkraut for myself was not my health as much as the practical value of preserving the bounty of the garden. When I moved from New York City to rural Tennessee in 1993, I immediately got involved in keeping a garden. When the cabbage in our garden was ready for harvest that first year, I learned how to make sauerkraut. I found an old crock buried in our barn, chopped up the cabbage, salted it, pounded it into the crock, and waited. That first kraut tasted so alive and powerfully nutritious! Its sharp flavor sent my salivary glands into a frenzy and got me hooked on fermentation. I have made sauerkraut ever since, earning the nickname Sandorkraut, even as my repertoire has expanded. After kraut, I learned how easy it was to make yogurt and cheese with the steady supply of fresh milk from our small herd of goats. And, as I described earlier, sourdough baking, beer- and wine-making, and miso-making followed.


  My experimentation has never really stopped. Bubbling crocks have become a permanent feature of my kitchens. Some of these projects are finished in a few hours, some take months or even years, and others are ongoing, as I feed and stir the crocks and jars, developing a symbiotic rhythm with these tiny fermenting organisms, nurturing them so that they will nourish us.


  A fetish, according to Webster’s, is anything “supposed to possess magical powers” and thereby worthy of “special devotion.” Fermentation is magical and mystical, and I am deeply devoted to it. I have indulged this arcane fetish (and been indulged). This book is the result. Fermentation has been an important journey of discovery for me, and I invite you to join me along this effervescent path, well trodden for thousands of years yet largely forgotten in our time and place, bypassed by the superhighway of industrial food production.
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  1: cultural rehabilitation


  The Many Benefits of Fermented Foods


  Fermented foods and drinks are quite literally alive with flavor and nutrition. Their flavors tend to be strong and pronounced. Think of stinky aged cheeses, tangy sauerkraut, rich earthy miso, smooth sublime wines. Though not everyone loves every flavor of fermentation, humans have always appreciated the unique, compelling flavors resulting from the transformative power of microscopic bacteria and fungi.


  One great practical benefit of fermentation is that it can preserve food. Fermentation organisms produce alcohol, lactic acid, and acetic acid, all “bio-preservatives” that retain nutrients while preventing spoilage and the growth of pathogenic organisms. Vegetables, fruits, milk, fish, and meat are highly perishable, and our ancestors used whatever techniques they could discover to store foods from periods of plenty for later consumption. From the tropics to the Arctic, fermentation has been used to preserve food resources.


  Captain James Cook, the 18th-century English explorer who extended the far reaches of the British Empire, was recognized by the Royal Society for conquering scurvy (vitamin C deficiency) among his crews by sailing with large quantities of sauerkraut. Among the many lands Cook “discovered” and delivered into the Crown’s realm were the Hawaiian Islands (where Cook later lost his life). I find it an interesting parallel that the Polynesian people who crossed the Pacific Ocean and populated Hawai’i more than 1,000 years before Captain Cook also sustained themselves through the long voyage with fermented food, in this case poi, a thick starchy taro root porridge still popular in Hawaii and throughout the South Pacific.


  Fermentation doesn’t only preserve nutrients, but generally breaks them down into more easily accessible forms. Soybeans are a good example. This extraordinarily protein-rich food is largely indigestible (and some would say toxic) without fermentation. Fermentation breaks down the soybeans’ dense complex protein into readily digestible amino acids (and simultaneously breaks down the potential toxins), giving us traditional fermented soy foods such as soy sauce, miso, and tempeh.


  Milk, too, is difficult for many people to digest. Lactic acid bacteria transform lactose, the milk sugar that so many humans cannot tolerate, into easier-to-digest lactic acid. Likewise, gluten that has undergone bacterial fermentation (as opposed to the pure yeast fermentation most commonly used in contemporary breads) is broken down and easier to digest than unfermented gluten. According to the United Nations Food and Agriculture Organization, which actively promotes fermentation as a critical source of nutrients worldwide, fermentation improves the bioavailability of minerals present in food.1 Bill Mollison, author of The Permaculture Book of Ferment and Human Nutrition, calls the action of fermenting foods “a form of pre-digestion.”2


  This pre-digestion action of fermentation also breaks down certain toxic compounds found in foods into benign forms, as mentioned in the case of soybeans. Another vivid illustration of this is cassava (also known as yuca or manioc), the tuber native to the tropical Americas that has also become a staple food in equatorial Africa and Asia. Cassava grown in certain soils contains high levels of cyanide and is poisonous without removal of the toxin. One common method of doing this is a simple soaking fermentation—peel and coarsely chop the tubers and submerge them in water for about five days—which breaks down the cyanide and renders the cassava safe and nutritious.


  Not all food toxins are as dramatic as cyanide. Grains and legumes contain a compound called phytic acid, which binds with zinc, calcium, iron, magnesium, and other minerals, blocking their absorption and potentially leading to mineral deficiencies. Fermenting grains by soaking them before cooking breaks down phytic acid, rendering the grain far more nutritious.3 Nitrites, prussic acid, oxalic acid, nitrosamines, and glucosides are some other potentially toxic compounds found in foods that can be reduced or eliminated by fermentation.4


  Fermentation also creates new nutrients. As they go through their life cycles, microbial cultures create B vitamins, including folic acid, riboflavin, niacin, thiamin, and biotin. (Ferments have often been credited with creating vitamin B12, otherwise absent from plantsource foods; however, some argue that what had been identified as B12 in fermented soy and vegetables are actually inactive “analogues” known as pseudovitamin B12.)5


  Some ferments have been shown to function as antioxidants, scavenging cancer precursors known as free radicals from the cells of your body.6 Lactic acid bacteria create omega-3 fatty acids, essential for cell membrane and immune system function.7 The fermentation of vegetables produces isothiocyanates and indole-3-carbinol, both regarded as anticarcinogenic.8 A marketer of “cultured whole food supplements” boasts that “the culturing process generates copious amounts of naturally occurring ingredients like superoxide dismutase, GTF chromium, detoxifying compounds like glutathione, phospholipids, digestive enzymes, and beta 1,3 glucans.”9 Frankly, nutritional factoids like this make my eyes glaze over. You don’t really need molecular analysis to tell you what foods are healthy. Trust your instincts, your taste buds, and how it makes you feel. The data adds up to this: Fermentation makes food more nutritious.


  Perhaps the most profound benefit of eating fermented foods is the bacteria themselves, which are probiotic, meaning they can be beneficial to us. Many different fermented foods are embodiments of dense and biodiverse microbial communities, which interact with our microbiome in ways we are just beginning to recognize. This interaction can improve digestion, immune function, mental health, and many other aspects of our well-being.
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  Making sauerkraut with a group of nuns in Tecate, Mexico.
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  Not all fermented foods, however, are still alive when you eat them. Certain foods, by their nature, cannot contain live cultures. Breads, for instance, must be baked, thereby killing the organisms present in them. However, many fermented foods can be consumed live, and alive is the most nutritious way to eat them.


  Read labels and be aware: Many commercially available fermented foods are pasteurized or otherwise heat-treated, which extends shelf life but kills microorganisms. Ferments that are still alive generally include in the label words to the effect that they “contain live cultures.” If you want live-culture fermented foods in our world of pre-packaged mass-produced food commodities, you have to seek them out or make them yourself.


  By promoting digestive health, live fermented foods can help control digestive disease processes such as diarrhea and dysentery. Live-culture foods have been shown to improve infant survival rates. A study conducted in Tanzania compared mortality rates between infants fed different “weaning gruels,” some fermented, some not. The infants eating fermented gruels had half as many “diarrhea episodes” as the infants fed non-fermented gruels.10 Lactic acid fermentation inhibits the growth of diarrhea-related bacteria.11 Another study, reported in the journal Nutrition, concludes that thriving microbiota prevent disease because lactic acid bacteria “competes with . . . potential pathogens for receptor sites at the mucosal cell surfaces” of the intestines and proposes a treatment strategy of “ecoimmunonutrition.”12


  As 18-letter words go, I like the word ecoimmunonutrition. It recognizes that an organism’s immune function occurs in the context of an ecology, an ecosystem of different microbial cultures, and that it is possible to build and develop that cultural ecology in oneself through diet. Eating bacteria-rich foods is one way to do this; eating lots of plant fibers (prebiotics) is another. A huge body of research reaffirms the fact that bacteria play an important role in protecting us, as organisms among organisms, from disease.


  The Case for Microbial Coexistence


  Western culture is terrified of germs and obsessed with hygiene. We live in the midst of the war on bacteria, and our bodies are major battlegrounds. We are taught to fear exposure to all forms of microscopic life. Every new sensationalized killer microbe gives us more reason to defend ourselves with vigilance. Nothing illustrates this more vividly than antibacterial soap. A few decades ago, mass marketing of soap with antibacterial chemicals was but a glimmer in some pharmaceutical executive’s eye. It has quickly become the standard hand-washing hygiene product. Are fewer people getting sick as a result? “No data support the efficacy or necessity of antimicrobial agents in such products, and a growing number of studies suggest increasing acquired bacteria resistance to them,” warns the American Medical Association’s Council on Scientific Affairs. “It is prudent to avoid the use of antimicrobial agents in consumer products.”13
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  The antibacterial compounds in these soaps, most commonly triclosan, kill the more susceptible bacteria but not the heartier ones. “These resistant microbes may include bacteria . . . that were unable to gain a foothold previously and are now able to thrive thanks to the destruction of competing microbes,” according to Dr. Stuart Levy, director of the Tufts University Center for Adaptation Genetics and Drug Resistance.14 Hygiene is important. Wash your hands often with soap and water, hot if possible. But we don’t need more and more chemicals to make us safe. Antibacterial soap is just another exploitative and potentially dangerous product being sold by preying on people’s fears.


  In our bodies, microorganisms we are host to vastly outnumber our bodily cells. They are present in mind-boggling numbers, comprising elaborate communities that vary according to each ecological niche, inhabiting our skin with its diverse moisture conditions, all our orifices, in greatest concentration throughout our intestinal tracts, and increasingly we are finding them in places where previously they were presumed not to be, such as the womb.


  [image: ]


  These organisms provide us with an incredible array of services. Bacteria enable us to effectively digest our food and assimilate its nutrients. They synthesize essential nutrients so that we do not need to obtain them via food. It has become clear that serotonin and other chemicals that influence how we think and feel are regulated by gut bacteria. Our immune function is largely the work of bacteria, and bacteria that we come into contact with stimulate immunity.


  A growing number of researchers are finding evidence to support what is known as the hygiene hypothesis, which attributes the dramatic rise in prevalence of asthma and other allergies to lack of exposure to diverse microorganisms. The more “germ-free” we try to be, the more vulnerable we become. Well-informed hygiene is very important, but it is impossible to avoid exposure to microbes. They are everywhere.


  Much of Western chemical medicine aims to eradicate pathogenic organisms. In the case of my HIV drugs, the treatment strategy is called highly active anti-retroviral therapy. Having benefited from the miracles of high-tech pharmaceuticals, I’m in no position to argue against the value of this approach. I firmly believe, however, that microbial warfare is not a sustainable practice, and that the war on bacteria is not a war we will win. “Bacteria are not germs but the germinators—and fabric—of all life on Earth,” writes Stephen Harrod Buhner in The Lost Language of Plants. “In declaring war on them we declared war on the underlying living structure of the planet—on all life-forms we can see—on ourselves.”15


  Health and homeostasis require that humans coexist with microorganisms. Bacteria-counting scientists have quantified this simple fact, estimating that each person’s body is host to a bacterial population in excess of 100 trillion, and noting that “the interactions of these colonizing microbes with the host are nothing if not complex.”16 Humans and all other forms of life evolved from and with these organisms, and we cannot live without them. “Nature appears to maximize mutual cooperation and mutual coordination of goals,” writes ethnobotanist Terence McKenna. “To be indispensable to the organisms with which one shares an environment—that is the strategy that ensures successful breeding and continued survival.”17


  Bacterial cells are “prokaryotes,” without nuclei; their genetic material is free floating in the cells. “Genes from the fluid medium, from other bacteria, from viruses, or from elsewhere enter bacterial cells on their own,” write biologists Lynn Margulis and Karlene V. Schwartz.18 By incorporating DNA from their environment into themselves, prokaryotes assimilate genetic traits. They are thought to have evolved first into structured cells with nuclear membranes and eventually into complex organisms such as ourselves. But they never left their progeny; they are with us always.


  “Prokaryotes are the master engineers of our complexity,” explains my excited scientist friend Joel Kimmons, a PhD nutritionist. Inside our bodies, most dramatically in the gut, bacteria absorb genetic information that informs our function as organisms; they are an integral part of our sentient experience. “We eat and thus we know,” says Joel. Humans are in mutually beneficial and mutually dependent relationships with these and many different microbes. We are symbiotic, inextricably woven together, in a complex pattern far beyond our capacity to comprehend completely.


  Microbiodiversity and Incorporating the Wild


  By eating a variety of live fermented foods, you promote microbial diversity in your body. The live bacteria in those ferments not heated after fermentation enter our bodies, where some of them survive the stomach and find themselves in our already densely populated intestines. There, they help to digest food and assimilate nutrients, as well as stimulate immune responses. There is no one particular strain that is uniquely beneficial; rather the greatest benefit of eating bacteria lies in biodiversity. Few if any of the bacteria we eat take up residence in our intestines, but even so they have elaborate interactions with the bacteria that are there, and with our bodily cells, in ways that we are just beginning to recognize and that remain little understood.


  Biodiversity is increasingly recognized as critical to the survival of larger-scale ecosystems. Earth and all its inhabitants comprise a single, seamless matrix of life, interconnected and interdependent. The frightening repercussions of species extinctions starkly illustrate the impact of the loss of biodiversity all over our planet. The
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